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1
BULLDOZER

TECHNICAL FIELD

The present invention relates to a bulldozer, in particular, a
bulldozer having a front grille.

BACKGROUND ART

Work vehicles have radiator grilles (front grilles) for pro-
tecting radiators. Most of such radiator grilles are structured
to be attachable to and detachable from bodies thereof and
openable/closeable so as to facilitate cleaning of the radiators.
As an example of such radiator grilles, Japanese Patent Lay-
ing-Open No. 2001-55098 (PTL 1) discloses a radiator grille
coupled to a body via a hinge in an openable/closeable man-
ner.

Moreover, for example, Japanese Patent Laying-Open No.
2007-320517 (PTL 2) discloses a plurality of shielding plates
divided in the upward/downward direction so as to close a
radiator opening in an openable/closeable manner.

CITATION LIST
Patent Literature

[PTL 1] Japanese Patent Laying-Open No. 2001-55098
[PTL 2] Japanese Patent Laying-Open No. 2007-320517

SUMMARY OF INVENTION
Technical Problem

Generally, a small bulldozer is used to level a ground.
Hence, as the bulldozer is smaller, the position of a blade
(dozing blade) thereof becomes further away from the front
end of the body thereof in the front direction and the height of
the blade becomes lower. On the other hand, a large bulldozer
is mainly used to dig a ground surface. In order to dig the
ground surface, weight needs to be added to the blade thereof.
Accordingly, as the bulldozer is larger, the position of the
blade comes closerto the front end of the body thereofand the
height of the blade becomes higher.

In the radiator grille described in Japanese Patent Laying-
Open No. 2001-55098, in the case where the position of the
blade comes closer to the front end of the body and the height
thereof becomes higher than the front end of the body, the
backside surface ofthe blade interferes with the radiator grille
in the rotation direction thereof, with the result that the radia-
tor grille cannot be opened fully. When cleaning the front side
of the radiator of the bulldozer, the radiator grille is opened.
However, because the radiator grille cannot be opened fully,
there is a difficulty in cleaning.

Meanwhile, the plurality of shielding plates described in
Japanese Patent Laying-Open No. 2007-320517 are divided
in the upward/downward direction. Accordingly, due to the
weight of each shielding plate, a joint portion (a pin or a
bracket) between the shielding plate and the body and a joint
portion (hinge) between the shielding plates have low dura-
bility. Moreover, because the plurality of shielding plates are
divided in the upward/downward direction, workability in
opening/closing the shielding plate is low due to the weight of
each shielding plate.

The present invention has been made in view of the fore-
going problem, and has its object to provide a bulldozer
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2

having a front grille that facilitates cleaning, that has excellent
durability, and that provides excellent workability in an open-
ing/closing operation.

Solution to Problem

A bulldozer of the present invention includes: a body; a
front grille attached to a front end of the body; and a blade
disposed in front of the front grille with a space interposed
therebetween. The blade has an upper end located at a posi-
tion higher than a lower end of the front grille when a lower
end of the blade is in contact with a level surface. The front
grille includes a first rotation plate having one end supported
by the body so as to be rotatable relative to a first shaft
extending in aupward/downward direction of the body. A first
dimension of the first rotation plate relative to the first shaft is
smaller than a minimum distance among distances between
the front end of the body and a backside surface of the blade
in a front/back direction of the body when the lower end of the
blade is in contact with the level surface. Here, the first dimen-
sion refers to a length from the front end of the body to the
other end of'the first rotation plate when the first rotation plate
is opened by 90° relative to the width direction of the body.

According to the bulldozer of the present invention, the
first dimension of the first rotation plate relative to the first
shaft is smaller than the minimum distance among the dis-
tances between the front end of the body and the backside
surface of the blade in the front/back direction of the body.
Thus, even when the upper end of the blade is located at the
position higher than the lower end of the front grille, the blade
does not interfere with the first rotation plate in the rotation
direction thereof. Accordingly, the first rotation plate can be
fully opened by rotating it from its closed position by 90° or
greater relative to the width direction of the body. This facili-
tates cleaning.

Further, because the first rotation plate is rotatable relative
to the first shaft extending in the upward/dovvnward direction
of the body, durability becomes excellent in the joint portion
provided by the first shaft between the first rotation plate and
the body and workability becomes excellent in an opening/
closing operation.

In the bulldozer, the front grille includes a fixation plate
attached to the front end of the body so as not to rotate.

In this way, strength of the body can be improved.

In the bulldozer, the front grille includes a second rotation
plate having the other end supported by the body so as to be
rotatable relative to a second shaft extending in the upward/
downward direction of the body. A second dimension of the
second rotation plate relative to the second shaft is smaller
than the minimum distance among the distances between the
front end of the body and the backside surface of the blade in
the front/back direction of the body. The fixation plate is
disposed in a central portion of the front grille. The first
rotation plate is disposed lateral to one side of the fixation
plate and the second rotation plate is disposed lateral to the
other side of the fixation plate. Here, the second dimension
refers to a length from the front end of the body to the one end
of'the second rotation plate when the second rotation plate is
opened by 90° relative to the width direction of the body.

In this way, the fixation plate thus disposed in the central
portion of the front end of the body in the width direction of
the body provides reinforcement for the strength of the body
at the central portion of the front end of the body. In addition,
first and second rotation plates can be opened at the ends of
the front end of the body in the width direction of the body so
as to clean the radiator. Further, by dividing the front grille
into the fixation plate and the first and second rotation plates,
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the first and second dimensions of the first and second rotation
plates relative to the shafts can be readily made smaller than
the minimum distance among the distances between the front
end of the body and the blade in the front/back direction of the
body. Further, by dividing the front grille into the fixation
plate and the first and second rotation plates, the plates can be
replaced individually.

In the bulldozer, the first shaft is disposed at a side of the
first rotation plate opposite to the fixation plate, and the sec-
ond shaft is disposed at a side of the second rotation plate
opposite to the fixation plate.

Accordingly, the first and second rotation plates can be
opened and closed in a manner of double doors.

The bulldozer further includes: a radiator disposed in an
engine compartment of the body; a fan disposed in the engine
compartment and closer to the front end of the body relative
to the radiator; and a fan driving source disposed closer to the
front end of the body relative to the fan and connected to the
fan. The fixation plate is attached to the front end of the body
s0 as to cover a front side of the fan driving source.

Accordingly, the fan driving source can be securely pro-
tected by the fixation plate and the radiator can be cleaned
with the location of the fan driving source being avoided.

Advantageous Effects of Invention

As described above, according to the present invention,
there can be implemented a bulldozer having a front grille that
facilitates cleaning, that has excellent durability, and that
provides excellent workability in an opening/closing opera-
tion.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view schematically showing a con-
figuration of a bulldozer in one embodiment of the present
invention.

FIG. 2 is a side view schematically showing the configu-
ration of the bulldozer in the embodiment of the present
invention.

FIG. 3 is a perspective view schematically showing a state
in which a front grille disposed in the front end of the body is
closed.

FIG. 4 is a perspective view schematically showing a state
in which a front grille disposed in the front end of the body is
opened.

FIG. 5 is a partial cutaway perspective view showing that a
fixation plate of the front grille is fixed to the body.

FIG. 6 is a cross sectional view for illustrating an arrange-
ment of a radiator, a fan, a fan driving source, and the front
grille.

FIG. 7 is a schematic perspective view showing a state in
which the front grille is removed from the front end of the
body.

FIG. 8 illustrates a range of rotation angle of the rotation
plate in the case where the rotation plate is rotated relative to
its side opposite to the fixation plate.

FIG. 9 illustrates rotation of the rotation plate in the case
where the rotation plate is rotated relative to its side adjacent
to the fixation plate.

DESCRIPTION OF EMBODIMENTS

The following describes embodiments of the present
invention based on figures.

Referring to FIG. 1, a bulldozer 10 of the present embodi-
ment mainly includes: a matched pair of traveling apparatuses
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including crawler type carriers 13 and separated from each
other in the width direction; a body 11 disposed between the
matched pair of traveling apparatuses; a blade 12 disposed in
front of body 11; a ripper apparatus 17 disposed in back of
body 11; and a front grille 1 attached to frontend 11 A of body
11.

Body 11 has a cab (operator’s cab) 18 and an engine com-
partment 19. Cab 18 occupies the upper backside portion of
body 11, and engine compartment 19 is disposed in front of
cab 18.

Referring to FIG. 2, blade 12 has left and right sides sup-
ported by frames 14, and is provided to be operated by tilt
cylinders 15 and lift cylinders 16. Each of frames 14 is a
member having a shape of quadrangular prism, has one end
attached to the backside surface of blade 12 by a rotatable
support, and has the other end pivotably supported by a side
surface of the traveling apparatus. Each oftilt cylinders 15 has
one end pivotably supported by the backside surface of blade
12, and has the other end pivotably supported by the upper
surface of frame 14. This tilt cylinder 15 is extended and
contracted by hydraulic pressure to move upper end 12U in
the front/back direction (leftward/rightward in FIG. 2) rela-
tive to a support formed by frame 14 of blade 12, thereby
controlling a posture of blade 12 in the front/back direction.
Each of lift cylinders 16 has one end pivotably supported by
the backside surface of blade 12, and has an intermediate
portion pivotably supported by a side surface of body 11. This
lift cylinder 16 is extended or contracted by hydraulic pres-
sure to move blade 12 in the upward/downward direction
relative to the other end of frame 14. This blade 12 is disposed
in front of front grille 1 with a space interposed therebetween.
Blade 12 has upper end 12U located at a position H2 higher
than height position H1 of lower end 1L of the front grille
when lower end 121 of blade 12 is in contact with a level
ground surface.

Referring to FIG. 3 and FIG. 4, front grille 1 is disposed to
cover a radiator opening 11A, in front end 11A of body 11.
This front grille 1 has two rotation plates 1a, 15, and a fixation
plate 1c. Fixation plate 1c¢ is disposed in a central portion of
front end 11A of body 11 in the width direction of the body,
i.e., is disposed in a central portion of front grille 1, so as to
cover radiator opening 11A in the upward/downward direc-
tion. Each of two rotation plates 1a, 15 is disposed lateral to
fixation plate 1¢ so as to cover radiator opening 11A, in the
upward/downward direction. In other words, one rotation
plate 1a is disposed lateral to one side of fixation plate 1¢, and
the other rotation plate 15 is disposed lateral to the other side
of fixation plate 1c.

Two rotation plates 1a, 15 are attached to body 11 so as to
be rotatable relative to shafts 2. Each of shafts 2 has an axis
line A-A extending in the upward/downward direction of
body 11. It should be noted that when front end 11A of body
11 is inclined, axis line A-A of shaft 2 extends along the
inclined surface in the upward/downward direction of body
11.

This shaft 2 is inserted in a shaft hole of a bracket 1d
provided in each of the sides of rotation plates 1a, 15, and is
inserted in a shaft hole of a bracket 11a provided in body 11.
Bracket 14 and shaft 2 are disposed at a side of each of two
rotation plates 1a, 15 opposite to fixation plate 1c.

Two rotation plates 1a, 15 respectively have grille open-
state dimensions Wa, Wb (FIG. 3) relative to shafts 2 (relative
to axis lines A-A). Each of grille open-state dimensions Wa,
Wb is set to be smaller than a minimum distance L. (FIG. 2)
among distances between front end 11A of body 11 and the
backside surface of blade 12 in the front/back direction of
body 11 when lower end 12L. of blade 12 is in contact with the
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ground surface. Here, each of grille open-state dimensions
Wa, Wb refers to a dimension from front end 11A of the body
to each of the ends of rotation plates 1a, 15 opposite to shafts
2 when each of rotation plates 1a, 15 is opened by 90° relative
to the width direction of body 11. Grille open-state dimen-
sions Wa, Wb are equal to the lengths of the rotation plates
including bracket 14 in the radial directions of rotation shafts
2.

Here, for example, minimum distance L refers to a distance
smallest among distances between front end 11A of body 11
and the backside surface of blade 12 in the front/back direc-
tion of body 11 in a pitch damp state in which the backside
surface of blade 12 is brought furthest away from front end
11A of body 11 by extending tilt cylinders 15 the most when
lower end 121 of blade 12 is in contact with the ground
surface.

Referring to FIG. 5, fixation plate 1c is attached and fixed
to body 11 by a bolt 3 or the like so as not to rotate. FIG. 5
shows that the lower portion of fixation plate 1c¢ is fixed to
body 11 by bolt 3, but the upper portion of fixation plate 1¢ is
also fixed to body 11 by a bolt or the like.

Referring to FIG. 6, a radiator 24, a fan 23, a fan driving
source 21, a fan support 22, and the like are disposed in engine
compartment 19, apart from the engine (not shown). Radiator
24 is a device for cooling a coolant circulating between the
engine and radiator 24, and is disposed closer to front end
11A of body 11 relative to the engine. Fan 23 is adapted to
generate air flow passing through radiator 24 from the back-
side to the front side of radiator 24, and is disposed closer to
front end 11A of body 11 relative to radiator 24.

Fan driving source 21 provides fan 23 with driving power
for rotating fan 23, when connected to fan 23. An example of
fan driving source 21 is a motor. This fan driving source 21 is
disposed closer to front end 11 A of body 11 relative to fan 23,
and is attached to body 11 with fan support 22 interposed
therebetween.

Referring to FIG. 7, fan support 22 is disposed in the
central portion of radiator opening 11A, in the width direc-
tion of the body so as to connect the upper side and lower side
of radiator opening 11A, to each other. Fixation plate 1c¢
shown in FIG. 3 and FIG. 4 is attached to front end 11A of
body 11 so as to cover this fan support 22 and fan driving
source 21 in the front side of body 11.

The following describes cleaning of radiator 24 of the
bulldozer of the present embodiment.

Referring to FIG. 4, in order to clean radiator 24, each of
two rotation plates 1a, 15 of front grille 1 is rotated to expose
radiator opening 11A,. When radiator opening 11A, is
exposed from each of two rotation plates 1a, 16, an operator
uses an air gun to jet air to radiator 24 via the exposed portion
of radiator opening 11A |, thereby cleaning radiator 24.

The following describes function and effect of the present
embodiment.

According to the bulldozer of the present embodiment, as
shown in FIG. 8, each of grille open-state dimensions Wa, Wb
(FIG. 3) of rotation plates 1a, 15 relative to shafts 2 is smaller
than minimum distance L. (FIG. 2) among the distances
between front end 11 A of body 11 and the backside surface of
blade 12 in the front/back direction of body 11. Accordingly,
even when height position H2 of upper end 12U of blade 12 is
higher than height position H1 of lower end 1L of front grille
1 as shown in FIG. 2, blade 12 does not interfere with each of
rotation plates 1a, 15 in the rotation direction thereof as
shown in FIG. 8. Accordingly, rotation plates 1a, 15 can be
fully opened by rotating them from their closed positions by
90° or greater relative to the width direction of body 11. This
facilitates cleaning.
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Further, as shown in FIG. 3, rotation plates 1a, 15 are
rotatable relative to shafts 2 extending in the upward/down-
ward direction of body 11. Hence, durability becomes excel-
lent in the joint portion (shaft 2 and brackets 1d, 11a) formed
by shaft 2 between body 11 and each of rotation plates 1a, 15,
while workability in opening/closing operation becomes
excellent.

Further, front grille 1 includes fixation plate 1¢ attached to
front end 11A of body 11 so as not to rotate. In this way,
strength of body 11 can be improved.

Further, front grille 1 has rotation plate 1a disposed lateral
to one side of fixation plate 1c¢, and has rotation plate 15
disposed lateral to the other side of fixation plate 1c. In this
way, fixation plate 1¢ thus disposed in the central portion of
front end 11A of body 11 in the width direction of the body
provides reinforcement for the strength of the central portion
of front end 11A. In addition, rotation plates la, 16 can be
opened at the ends of front end 11A in the width direction of
the body so as to clean radiator 24. Further, by dividing front
grille 1 into fixation plate 1¢ and two rotation plates 1a, 15,
two rotation plates 1a, 15 can be readily provided with grille
open-state dimensions Wa, Wb relative to shafts 2 such that
each of grille open-state dimensions Wa, Wb is smaller than
distance L. described above. Further, by dividing front grille 1
into fixation plate 1¢ and two rotation plates 1a, 15, the plates
can be replaced individually.

Further, shaft 2 is disposed opposite to the fixation plate 1¢
side of each of two rotation plates 1a, 15. Hence, two rotation
plates 1a, 16 can be opened/closed in a manner of double
doors.

Further, fixation plate 1c¢ is attached to front end 11A of
body 11 so as to cover the front side of fan driving source 21.
Accordingly, fan driving source 21 can be securely protected
by fixation plate 1c, and radiator 24 can be cleaned with the
location of fan driving source 21 being avoided.

Other Embodiments

In the above-described embodiment, it has been illustrated
that each of two rotation plates 1a, 15 is configured to be
rotated relative to its side opposite to fixation plate 1c¢ as
shown in FIG. 4 and FIG. 8. However, as shown in FIG. 9,
each of two rotation plates 1a, 15 may be configured to be
rotated relative to its side adjacent to fixation plate 1c.

Moreover, one of two rotation plates 1a, 15 may be con-
figured to be rotated relative to its side opposite to fixation
plate 1c¢ as shown in FIG. 8, and the other of two rotation
plates 1a, 156 may be configured to be rotated relative to its
side adjacent to fixation plate 1c¢ as shown in FIG. 9.

Further, in the above-described embodiment, it has been
illustrated that front grille 1 is divided into the three compo-
nents in the width direction of the body. However, front grille
1 may include at least one rotation plate, which is set to have
a grille open-state dimension relative to shaft 2 such that the
grille open-state dimension becomes smaller than distance L.
shown in FIG. 2. Further, front grille 1 may be configured to
be divided into four or more components in the width direc-
tion of the body.

Further, grille open-state dimensions Wa, Wb of two rota-
tion plates 1a, 16 shown in FIG. 8 and dimension Wc of
fixation plate 1c¢ in the width direction may be the same or
different in length. Further, dimensions Wa, Wb of two rota-
tion plates 1a, 156 in the radial direction may be the same or
different from each other.

Further, as shown in FIG. 8, distance L described above is
smaller than a dimension W1 of the front end of body 11 in the
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width direction of the body, and is smaller than a dimension
W2 (=Wa+Wb+Wc) of front grille 1 in the width direction of
the body.

Further, each of rotation plates 1a, 15 may be configured to
be rotated by 90° or greater, and may be configured to be
capable of being fixed (maintained) at a predetermined rota-
tion position.

Further, in the above-described embodiment, the radiator
grille has been illustrated, but front grille 1 is not limited to the
radiator grille and may be a grille that is attached to front end
11A of body 11 and that needs to be opened/closed.

Further, in the above-described embodiment, blade 12 is in
a frontward tilting posture by being brought into the pitch
damp state by extending tilt cylinders 15 the most with lower
end 121 of blade 12 being in contact with the ground surface.
However, blade 12 may be in a backward tilting posture by
being brought into a pitch back state by contracting tilt cyl-
inders 15 the most. In the case where the posture of the blade
in the pitch back state is regarded as a reference posture, each
of' the rotation plates can be rotated by 90° or greater even if
blade 12 has any posture when being in contact with the
ground.

The embodiments disclosed herein are illustrative and non-
restrictive in any respect. The scope of the present invention is
defined by the terms of the claims, rather than the embodi-
ments described above, and is intended to include any modi-
fications within the scope and meaning equivalent to the
terms of the claims.

REFERENCE SIGNS LIST

1: front grille; 1L, 12L: lower end; 1a, 15: rotation plate;
1c: fixation plate; 1d, 11a: bracket; 2: shaft; 3: bolt; 10:
bulldozer; 11: body; 11A: front end; 11A,: radiator opening;
12: blade; 12U: upper end; 13: crawler type carrier; 14: frame;
15: tilt cylinder; 16: lift cylinder; 17: ripper apparatus; 18:
cab; 19: engine compartment; 21: fan driving source; 22: fan
support; 23: fan; 24: radiator.

The invention claimed is:

1. A bulldozer comprising:

abody;

a radiator disposed in said body;

a front grille attached to a front end of said body and
disposed in front of said radiator; and

a blade disposed in front of said front grille with a space
interposed therebetween,

said blade having an upper end located at a position higher
than a lower end of said front grille when a lower end of
said blade is in contact with a level surface,

said front grille formed of a first rotation plate having one
end supported by said body so as to be rotatable relative
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to a first shaft extending in an upward/downward direc-
tion of said body, said first shaft and said first rotation
plate being disposed in front of said front end of said
body,

when it is assumed that a first dimension represents a length
from said front end of said body to the other end of said
first rotation plate when said first rotation plate is opened
by 90° relative to a width direction of said body, said first
dimension of said first rotation plate being smaller than
aminimum distance among distances between said front
end of said body and a backside surface of said blade in
a front/back direction of said body when said lower end
of said blade is in contact with the level surface,

said front grille further formed of a fixation plate attached
to and disposed in front of said front end of said body so
as not to rotate.

2. The bulldozer according to claim 1, wherein

said front grille is further formed of a second rotation plate
having the other end supported by said body so as to be
rotatable relative to a second shaft extending in said
upward/downward direction of said body,

when it is assumed that a second dimension represents a
length from said front end of said body to one end of said
second rotation plate when said second rotation plate is
opened by 90° relative to the width direction of said
body, said second dimension of said second rotation
plate is smaller than the minimum distance among the
distances between said front end of said body and the
backside surface of said blade in said front/back direc-
tion of said body,

said fixation plate is disposed in a central portion of said
front grille, and

said first rotation plate is disposed lateral to one side of said
fixation plate and said second rotation plate is disposed
lateral to the other side of said fixation plate.

3. The bulldozer according to claim 1, further comprising:

the radiator disposed in an engine compartment of said
body;

a fan disposed in said engine compartment and closer to
said front end of said body relative to said radiator; and

afandriving source disposed closer to said front end of said
body relative to said fan and connected to said fan,
wherein

said fixation plate is attached to said front end of said body
so as to cover a front side of said fan driving source.

4. The bulldozer according to claim 2, wherein

said first shaftis disposed at a side of said first rotation plate
opposite to said fixation plate, and

said second shaft is disposed at a side of said second rota-
tion plate opposite to said fixation plate.

#* #* #* #* #*



